More than one way to toy with ChAT and VAChT.
Expression of choline acetyltransferase (ChAT) and of the vesicular acetylcholine transporter (VAChT) is required for the acquisition and the maintenance of the cholinergic phenotype. The ChAT and VAChT genes have been demonstrated to share a common gene locus and this suggests a coordinate regulation of their expression. In the present work, we examined the effects of several differentiating treatments on the modulation of ChAT and VAChT expression at the mRNA and protein levels in growing and differentiating NG108-15 cells. In cells grown in the presence of serum, all the agents tested-retinoic acid, dexamethasone and dibutyrylcyclicAMP (dbcAMP)-induced an increase of ChAT and VAChT mRNA levels but with different efficacy. Treatment with dbcAMP plus dexamethasone resulted in the largest increase of VAChT mRNA amount while retinoic acid mostly enhanced ChAT mRNA level. However, while ChAT activity was increased by all agents, no change in the VAChT protein level was detected. In cells differentiated by serum deprivation, only retinoic acid was effective in inducing an increase of VAChT and ChAT mRNA and ChAT activity, while we observed a downregulation by dbcAMP and dexamethasone. Treatment with the antimitotic agent cytosine arabinoside led to an increase of ChAT activity which was further largely enhanced by the addition of dbcAMP plus dexamethasone, but to only a slight change in VAChT activity. We further showed that complex glycosylation processes which might play a role in targeting and/or stability of the membrane protein VAChT are deficient in these cells. Indeed, in transient transfection assays with the reporter soluble enzyme luciferase placed under regulatory and promoter regions of the VAChT gene, we observed a modulation of luciferase expression by differentiating agents. These data illustrate the complexity of the processes which participate to the expression of the ChAT and VAChT genes, both at the transcriptional and posttranslational levels.